species of the genus is T. municipale, with type strain MKD 35 (= DSM 44069), and the type strain of T. agreste is CHB 77 (= DSM 44070).
Thermophilic actinomycetes play an important role in habitats where decomposition of organic matter takes place at elevated temperatures and under aerobic and microaerobic conditions (e.g., improperly stored hay, cereal grains, manure, straw, and various composts, including mushroom compost and municipal waste compost). This fact is relevant for the process engineering now used to compost and recycle organic material from plant biomass, domestic garbage, and other urban wastes. Some members of the thermophilic actinomycetes are known to cause an allergic lung disease (extrinsic allergic alveolitis [farmer's lung] [33] ) that results from inhalation of spores of these organisms when they are liberated at high concentrations (lo6 to lo1' CFU/m3 of air). This disease is related to agricultural practices, including production of compost for mushroom growing (mushroom compost [12, 63] ) and composting techniques (waste treatment) (i.e., parameters that determine mass development and methods used to prevent outbreaks of disease). Finally, thermophilic actinomycetes are involved in the deterioration of natural and industrial products (37), and some of these organisms produce exoenzymes and bioactive compounds of biotechnological interest.
During our investigation of the ecology of thermophilic actinomycetes, we isolated 10 novel strains from municipal waste compost and mushroom compost, as well as from the air of compost plants and an incineration plant in southern Germany. Macroscopically, these isolates were similar to members of the genus Saccharopolyspora, a genus belonging to the family Pseudonocardiaceae, and their chemotaxonomic markers (except their cell wall type) were the same as the chemotaxonomic markers of members of this family. At the present time, the family Pseudonocardiaceae encompasses the genera to collect isolates from aerosols at waste-composting plants. A temperature of 50°C was used for isolation, and a total of 21 media (peptone-maize agar [PM agar], R8 agar [l] , and Trypticase soy agar [TSA] were used as the basal media) supplemented with various antibiotics and dyes (separately or in combination) were used to selectively isolate thermophilic actinomycetes. To inhibit fungal growth, cycloheximide and nystatin (50 pg/ml each) were added to all media. The new strains were found to grow on the following six media: R8 agar and TSA (control media without antibiotics), TSA supplemented with rifampin (10 ps/ml), TSA supplemented with erythromycin and oleandomycin (100 pglml each), TSA supplemented with novobiocin (25 pglml) , and PM agar supplemented with novobiocin (25 pg/ml).
Reference organisms. The following type strains of mesophilic and thermophilic actinomycetes were used in comparative studies: Actinokineospora riparia IF0 14541, Actinomadura madurae CCM 136 (= DSM 43067), Actinopolyspora halophila ATCC 27976 (= DSM Cultural characteristics. The following media were used for general cultivation and morphological characterization: glucose-yeast extract-malt extract agar (GYM agar) (26) and TSA (16) , each prepared with and without 5% NaCl; Czapek-Dox yeast extract-casein agar (CYC agar) (7); glycerol-arginine agar (10); Hickey-Tresner agar; PM agar (16) ; oatmeal agar (58) supplemented with trace element solution SPV-4 (26); potato-carrot agar (8); R2A agar (52) ; and R8 agar (1) .
Morphology. Light microscopy was performed as described by Greiner-Mai et al. (16) . For transmission electron microscopy, Formvar-coated grids were gently pressed on the surface of a preparation containing sporulating colonies and were then viewed with a Zeiss model EM-109 transmission electron microscope at magnifications of X7, OOO and X 12,000. For scanning electron microscopy, suitable agar blocks containing well-sporulated colonies were cut out with a scalpel, mounted on aluminum stubs with colloidal silver paste, and freeze dried. The probes were then sputter coated with gold under a vacuum (Hummer I apparatus; Technics, Inc.) and examined at magnifications of X2,500 to X20,OOO with a Philips model SEM 505 scanning electron microscope.
Physiological properties. Temperature ranges for growth were determined by incubating spore suspensions on slants of CYC agar at the following temperatures: 20, 28, 37, 45, 50, 55, 60, 62.5, and 65°C. Growth was recorded after 4, 8, and 14 days. All of the other tests were then carried out at the optimum temperature for each strain. Growth at pH 6.0 and 11.0 was determined by using CYC agar as the basal medium.
Formation of melanin was determined on complex peptone-yeast extract-iron agar (58) and on a synthetic agar medium containing CuS04 with and without tyrosine (19) . The following physiological tests were performed by using previously described methods: resistance to lysozyme (35) ; nitrate reduction (26) ; hydrolysis of esculin, arbutin, urea, and allantoin with final concentrations of P-glycosides, urea, and allantoin of 0.1, 1, and 1%, respectively (34); hydrolysis of colloidal chitin (20) and pectin (66) ; lipolysis of Tween 80 (17) ; lipolysis of tributyrin, as well as degradation of poly-P-hydroxybutyric acid and xylan (23) ; and lecithinase activity (egg yolk reaction) and hemolysis (26) .
Resistance to sodium chloride was determined by using CYC agar as the basal medium and supplementing this medium with 4, 7, 10, and 13% (wt/vol) NaCI. Resistance to kanamycin (25 p,g/ml), novobiocin (25 pg/ml), and cristal violet (0.2 pg/ml) was determined by using CYC agar as the basal medium.
Degradation of adenine (0.5%, wt/vol), guanine (0.5%, wt/vol), xanthine (0.4%, wthrol), hypoxanthine (0.5%, wt/vol), tyrosine (0.5%, wt/vol), potato starch (1.5%, wthol), casein (1% [wthrol] skim milk), elastin (0.2%, wthol), and gelatin (0.4%, wthol) was determined by using nutrient agar as the basal medium. Degradation of DNA was determined on DNase test agar (Gibco) and DNase test agar supplemented with methyl green (Difco). Cellulolytic activity was detected by using an agar medium (65) supplemented with Avicel (catalog no. 2330; Merck) as the substrate.
Utilization of carbohydrates as sole carbon sources was determined with the recommended ISP medium (58), which was modified by using SPV-4 (26) as the trace element solution. The following compounds were tested: adonitol (= ribitol), L-arabinose, cellobiose, dextrin, D-fructose, D-galactose, meso-inositol, inulin, lactose, D-mannose, D-mannitol, melezitose, melibiose, raffinose, Lrhamnose, salicin, D-sorbitol (= D-glucitol), sucrose, trehalose, xylitol, and D-xylose were each added at a concentration of 1.0% (wt/vol); and sodium acetate, sodium citrate, sodium malonate, sodium propionate, and sodium pyruvate were each added at a concentration of 0.1% (wt/vol). Utilization of the organic acids sodium citrate, sodium malonate, and oxalate was determined as described by .
Antibiotic activity was determined by using the streak test on cornsteep agar plates (26) Enzyme and protein patterns. Esterases were analyzed by the methods described by Greiner-Mai et al. (15) . The total protein contents were determined by using horizontal electrophoresis and 12.5% ExcelGel sodium dodecyl sulfate ready gels (Pharmacia) for separation.
Occurrence of plasmids. Plasmids were detected by the method of KornWendisch et al. (25) .
Sequencing of 16s rDNA. Extraction of genomic DNA, amplification of the 16s rRNA gene by the PCR, and purification of the resulting PCR products were performed as previously described (50, 51) . The double-stranded 16s ribosomal DNA (rDNA) PCR products were sequenced by using a Taq DyeDeoxy terminator cycle sequencing kit (Applied Biosystems).
Analysis of 16s rDNA sequences. The 16s rDNA sequences were manually aligned with homologous 16s rDNA sequences of actinomycetes obtained from the Ribosomal Database Project (38) and recent databank entries. Initially, the sequences of the isolates were compared with the sequences of representatives of the main lines of descent. Because of the presence of unsequenced 16s rDNA stretches in reference strains, the following regions (E. coli nomenclature [5] )
were not used when we determined similarity values and painvise evolutionary distances (21) : position 1 to position 184 and position 1354 to the 3' terminus. The least-squares distance method of De Soete (9) was used in the construction of phylogenetic dendrograms from distance matrices.
Chemotaxonomic markers. The cells used for chemical analyses were grown in GPYB broth (16) . The isomer of diaminopimelic acid (DAP) and the sugars in whole-cell hydrolysates were determined by using the methods of Becker et al. (2) and Lechevalier and Lechevalier (41) , as modified by Stanek and Roberts (60) for separation on thin-layer plates. Mycolic acids were analyzed as described by Minnikin et al. (46) . Phospholipids were extracted and identified by using the methods of Minnikin et al. (47) . Menaquinones were extracted and purified as described by Collins et al. (6) and were identified by high-performance liquid chromatography (29, 30) .
To extract and analyze fatty acids, 40 mg (wet weight) of cells was used for saponification (45) ; the resulting sodium salts of the fatty acids were methylated, and the methyl esters were extracted. The fatty acid methyl esters were analyzed by automated gas-liquid chromatography with a model HP5898A microbial identification system (Hewlett-Packard Co., Avondale, Pa.). The cellular fatty acid methyl esters were identified by comparing their retention times with the retention times of known standards and by calculating equivalent chain lengths with a computer. The software used for the numerical analysis and for the construction of the dendrogram was obtained from Microbial ID, Inc., Newark, Del.
DNA base composition. DNA was isolated by a modified phenol method (49), using RNase A and RNase T,. The guanine-plus-cytosine (G+C) content of DNA was determihed by high-performance liquid chromatography (62) .
Phage typing. Phages were isolated and propagated and phage typing was performed by using previously described methods (24, 27) . The following sets of phages were used: (i) phages W2 and W4 for Amycolatopsis meditemanei, phages W7 and W11 for Amycolatopsis orientalis, phage Tml for Saccharomonospora viridis, and phage W1 for Saccharothrk aerocoligenes were kindly provided by H. Prauser (Jena, Germany), and phage SE6 for Saccharopolyspora spp. was kindly supplied by C. R. Hutchinson (Madison, Wis.); (ii) the other phages for the genera Pseudonocardia, Saccharomonospora, and Saccharopolyspora were isolated in our laboratory (Institut fur Mikrobiologie, Darmstadt) from plant compost, waste compost, and soils obtained from Germany, Argentina, and Tenerife, as well as lysogenic cultures; and (iii) six phages were isolated for isolates MKD8, MKD10, MKD19, MKD35=, MKD38, and CHB77T by enrichment procedures from the compost samples from which the organisms had been obtained.
Nucleotide sequence accession numbers. The 16s rDNA sequences of strains CHB77T, MKD35T, and MKD19 have been deposited in the EMBL database under accession numbers X79183, X79184, and X79185, respectively.
RESULTS AND DISCUSSION
Cultural characteristics. Good growth of all 10 new isolates was obtained on the following media: CYC agar, GYM agar, Hickey-Tresner agar, oatmeal agar, potato-carrot agar, PM agar, R2A agar, R8 agar, and TSA. Poor growth was observed only on glycerol-arginine agar. All strains produced abundant white aerial mycelium and yellow to light brown substrate mycelium on CYC agar and potato-carrot agar. No characteristic diffusible pigments were detected. Sparse to moderate aerial mycelium was formed on TSA, GYM agar, oatmeal agar, PM agar, and R2A agar.
Morphology. The morphological characteristics of the 10 new isolates, of the genera belonging to the family Pseudonocardiaceae, of the genus Saccharothrix, and of some other type I11 cell wall actinomycetes are summarized in Table 1 . The surfaces of colonies were covered with straight to flexuous aerial hyphae, and both substrate and aerial mycelia often formed aggregates (Fig. 1) . The aerial mycelia fragmented into rod-like structures (Fig. 2) . Furthermore, pseudosporangia similar to the sporangium-like structures of Kibdelosporangium strains were observed in all strains. These pseudosporangia, however, were not surrounded by a well-defined wall and contained septate hyphae which fragmented into rod-like structures (Fig. 3) .
Physiology. The temperature ranges and variable and differentiating physiological properties of the isolates are shown in Table 2 . All 10 new strains grew well at temperatures ranging from 28 to 60°C and at pH 6.0 and 11.0, were resistant to 5% NaCl when the basal medium was GYM agar or TSA, were resistant to novobiocin and cristal violet, formed nitrite under aerobic conditions, degraded casein, tyrosine, gelatin, and DNA, hydrolyzed esculin, and lipolyzed Tween 80 and tributyrin. Pectin was degraded weakly, and arbutin was hydrolyzed slowly. In contrast, none of the 10 strains hydrolyzed or degraded chitin, adenine, hypoxanthine, xanthine, poly-p-hydroxybutyric acid, starch, xylan, urea, and allantoin. The strains did not produce melanin, exhibited no cellulolytic activity, and were susceptible to lysozyme.
All of the strains utilized the following carbohydrates: glucose, galactose, mannose, cellobiose, sucrose, trehalose, inositol, dextrin, sodium malonate, and sodium pyruvate. None of the strains tested utilized xylose, rhamnose, lactose, melibiose, raffinose, adonitol (= ribitol), xylitol, inulin, sodium propionate, and oxalate. Melezitose, mannitol, and sorbitol (= glucitol) were poor substrates, and the results obtained with these compounds were often equivocal.
None of the 10 isolates exhibited antibiotic activity against E. coli, Corynebacterium glutamicum, B. subtilis, and Staphylococcus uureus. One isolate (CHB77T) was slightly active against R. rhodochrous and Micrococcus luteus and inhibited Azotobacter chroococcum, Candida albicans, Saccharomyces cerevisiae, and G. candidum.
Enzyme and protein patterns. Our analysis of esterases revealed the following four basic patterns for the 10 CHB77T produced only one band at an R f o f 0.49 to 0.51. Our analysis of the total proteins revealed clear differences between CHB77T and the other nine strains. The protein patterns of these nine strains varied only slightly, corresponding to the first three groups obtained in the analysis of esterase patterns described above.
Occurrence of plasmids. The optimal concentrations of glycine and lysozyme were 0.1% and 2 mg/ml, respectively, and the optimal incubation time in lysozyme was determined for each strain. Only one plasmid (about 35 kb) was detected in MKD19.
Phylogenetic analysis. The 16s rDNA sequences of strains MKD19, MKD35T, and CHB77T were analyzed and compared with the sequences of actinomycete taxa. These three isolates were closely related to each other (levels of homology, >97.7%) ( Table 3 and dogrkea, Saccharothrix australiensis, Actinokineospora riparia, and Actinosynnema pretiosum (levels of homology, 92.8 to 95.6%) ( Table 3 and Fig. 4 ) (data for Actinosynnema pretiosum are not shown; the sequence of this species was kindly provided by T. M. Embley). The topology of the phylogenetic tree in Fig.  4 is similar to the topology of the tree published previously (64) in that Saccharothrix australiensis and Actinokineospora riparia (as well as Kutzneria viridogrisea, which was not available for the study of Wanvick et al. [64] ) form a sister group related to the genus Amycolatopsis. As discussed by Wanvick et al. (64) , the distribution of cell wall types does not match the phylogenetic clustering of the family Pseudonocardiaceae, the genus Actinokineospora (chemotype IV), and the genus Saccharothrix and its relatives (chemotype 111). A decision concerning whether to include all of the organisms shown in Fig. 4 , irrespective of the occurrence of different wall types in a single family, or to maintain the separation of taxa primarily on the basis of wall types should be postponed until more sequences and hence a more stable topology are available. For the purposes of this study it was mainly important to demonstrate the phylogenetic uniqueness of the new isolates.
Chemotaxonomic markers. The chemotaxonomic properties of our 10 isolates, of the genera belonging to the family Pseudonocardiaceae, of the genus Saccharothk, and of some other type I11 cell wall actinomycetes are summarized in Table  4 . All of our isolates had cell wall type 111 of Lechevalier et al. (39) (meso-DAP in the peptidoglycan and type C whole-cell sugar pattern with arabinose, mannose, and glucose); only traces of galactose were found in some strains. According to Embley (1 l), the family Pseudonocardiaceae is characterized by cell wall type IV (meso-DAP and sugar type A, with arabinose and galactose as the diagnostic sugars), whereas members of the genera Saccharothrix and Kutzneria contain meso-DAF' and the diagnostic whole-cell sugars galactose and rhamnose (sugar type E, as defined by Kroppenstedt [31] ). However, arabinose and galactose have recently been reported to be present in whole-cell hydrolysates of Saccharothrix longispora and Saccharothrrjc syringae (61) . No mycolic acids were detected in our isolates or members of the reference genera. All 10 of our isolates produced similar phospholipid patterns containing phosphatidylethanolamine, phosphatidylinositol, hydroxyphosphatidylethanolamine, and an unknown ninhydrin-positive lipid; i.e., the phospholipid type was type PI1 (40). This phospholipid pattern is also found in the genera Saccharothrix and Kutzneria and in some genera of the family Pseudonocardiaceae, including the genera Amycolatopsis, Kibdelosporangium, and Saccharomonospora . The predominant menaquinone (95 to 100%) in our 10 isolates was MK-9(H,). The G+C contents of the DNAs of 9 of the 10 isolates ranged from 69 to 70 mol%; the G+C content of MKD19 was 73 mol%.
The fatty acid compositions of our 10 isolates, of the genera belonging to the family Pseudonocardiaceae, of the genera Saccharothrtx and Kutzneria, and of some other type I11 cell wall actinomycetes are summarized in Table 5 . All 10 of our isolates produced qualitatively similar fatty acid profiles, which consisted of mainly iso-branched saturated and 2-hydroxy fatty acids (fatty acid type 3f); iso-, anteiso-, and 10-methylbranched fatty acids were found in smaller amounts (0.5 to 5%). The dendrogram in Fig. 5 shows the relationships among our isolates, the genus Saccharothrix, and the genera of the family Pseudonocardiaceae as determined by a numerical analysis of their fatty acids.
Phage typing. The host range patterns of the three sets of actinophages tested (46 phages) showed that none of the phages could cross genus boundaries, even if high phage titers were used. Furthermore, our results demonstrated again the feasibility of using actinophages for host identification at the genus level, which was confirmed by biochemical and molecular characterization data (11, 25) . In most cases, sensitivity to phages even provided unequivocal evidence of affiliation of the different species with their corresponding genera. The specificity of actinophages at the genus level was also confirmed with the phages isolated for six of our isolates; no positive reaction was observed with strains belonging to the genera of the Pseudonocardiaceae, the genus Saccharothrix, and some other type 111 cell wall actinomycetes.
On the basis of their patterns of sensitivity to the phages, our 10 isolates could be separated into two main groups, as follows: (i) one isolate (CHB77T) was lysed by its corresponding phage, $77, but was sensitive only to two of the five hages isolated for strains MKD8, MKD10, MKD19, MKD3.5 , and MKD38 if high phage titers were used; and (ii) in contrast, only four of the nine other isolates were lysed by a high titer of $77. Furthermore, the latter nine isolates formed three subgroups, as follows: (i) three of these strains were lysed by all five hages isolated for strains MKD8, MKD10, MKD19, MKD35 , and MKD38; (ii) two strains (TMS14 and MKD38) were not lysed by $10 even if high phage titers were used, and one strain (MKD35T) was lysed by this phage only if a high phage titer was used; and (iii) three strains (MKD10, MKD19, and MKD57) were sensitive to phages $35 and $38 only if high phage titers were used. These results also revealed the following problems that arise in phage typing studies: (i) more or less strong restriction barriers by some strains within a genus, as described previously for Succharopolysporu hirsutu and Sacchuropolyspora elythrueu (55, 56) and some strains of Streptornyces coeZicoZor Miiller (53) and also found for MKD19 and CHB77T; (ii) occurrence of lysogeny in some strains and repression of homoimmune phages (55) ; and (iii) temperate phages that have the ability to lysogenize their hosts (22, 54, 56) (this property was also observed with phage $10, which lysogenized four of the isolates, MKD19, MKD35T, MKD57, and TMD78).
A phylogenetic analysis of 3 of our 10 isolates supported the hypothesis that they are related to the Pseudonocurdiuceue, but provided clear evidence that they differ from all of the genera mentioned above. Therefore, we considered our isolates members of a new genus of the Actinomycetdes, for which we propose the name Thermocrispum gen. nov. Furthermore, physiological properties, enzyme and protein patterns, and phage typing and 16s rDNA data showed that the new genus contains two species.
Description of the genus Thennocrispurn gen. nov. Themzocrispurn (Ther.mo.cris' pum. Gr. adj. thermos, warm, hot; L. neut. adj. crispurn, tightly curled; N.L. neut. n. Thennocrispurn, a heat-loving, tightly curled organism). Strains are grampositive, aerobic, catalase-positive, non-acid-fast, thermophilic organisms which produce filamentous, branched hyphae. The aerial mycelium is white, and the vegetative mycelium is yellow to light brown. No soluble pigment is produced. Aerial hyphae are straight to flexuous and often aggregate into clusters, so-called pseudosporangia, which fragment into rod-like structures; true sporangia are not observed.
The organisms grow well on CYC agar, GYM agar, HickeyTresner agar, oatmeal agar, potato-carrot agar, PM agar, R2A agar, and R8 agar, as well as TSA. The temperature range for growth is 20 to 62.5"C, and the optimum temperature for growth is 45 to 55°C. Growth occurs at pH 6.0 and 11.0. The strains grow in the presence of 5% NaC1, novobiocin, and cristal violet. Nitrate is reduced to nitrite under aerobic conditions. The strains degrade or hydrolyze casein, tyrosine, gelatin, DNA, and esculin, and lipolysis of Tween 80 and tributyrin occurs. Chitin, adenine, hypoxanthine, xanthine, poly-P-hydroxybutyric acid, starch, and xylan are not degraded or hydrolyzed. Urea and allantoin are not hydrolyzed. Melanoid pigment is not produced. No cellulolytic activity occurs. Not resistant to lysozyme. Glucose, galactose, mannose, cellobiose, sucrose, trehalose, inositol, dextrin, sodium malonate, and sodium pyruvate are utilized as sole carbon sources, but xylose, rhamnose, lactose, melibiose, raffinose, adonitol (= ribitol), xylitol, inulin, and sodium propionate are not utilized. Melezitose, mannitol, and sorbitol (= glucitol) are poor substrates and may or may not be utilized as sole carbon sources.
The cell wall contains meso-DAP, and the whole-cell sugar pattern type is type C; major amounts of arabinose, mannose, and glucose are present, and only traces of galactose are detected. Phospholipid type PII. No mycolic acids are present. The predominant menaquinone is MK-9(H4). The G + C contents of the DNAs range from 69 to 73 mol%. Resistant to a set of phages for the genera Amycolatopsis, Pseudonocardia, Saccharomonospora, Saccharopolyspora, and Saccharothrix. Sensitive to genus-specific phages isolated from different habitats.
The genus is related to members of the Pseudonocardiaceae and to the genera Saccharothrix, Kutzneria, and Actinokineospora .
The type species is Thermocrispum municipale. Description of Thermocrispum municipale sp. nov. Thermocrispum municipale (mu.ni.ci.pa' le. L. neut. adj. municipale, 
+ -(+) (+) + - 3f  2e  3f  3f  3f  2a  3e  3f  3c  3a  3c 3d 3a a -, absent; (+), <1%; +, 1 to 5%; ++, 5 to 15%; +++, 15 to 25%; ++++, >25%; v, variable; tr, trace. 20H, 2-hydroxy fatty acids.
Fatty acid types as defined by Kroppenstedt (30) .
municipal, referring to the environment from which strains were isolated). The morphological, general physiological, and chemotaxonomic characteristics of Thewnocrispurn rnunicipale are the same as those given above for the genus. In addition, growth occurs in the presence of 10% NaC1. Moderately resistant to kanamycin. Elastin is not degraded, and guanine is moderately degraded. Fructose, maltose, and sodium acetate are utilized as sole carbon sources, mannitol and salicin are weakly utilized, and melezitose, sorbitol (= glucitol), and sodium citrate may or may not be utilized. No hemolysis occurs, and there is no egg yolk reaction.
Isolated from municipal waste compost, air of compost plants, and air of a refuse incineration plant in the south of Germany. The type strain of Thermocrispurn rnunicipale is MKD35 (= DSM 44069).
Description of Thermocrispurn agreste sp. nov. Thermocrispurn agreste (a.gre' ste. L. neut. adj. agreste, rural, referring to the origin of the compost from which the organism was isolated). The morphological, general physiological, and chemotaxonomic characteristics of Thewnocrispurn agreste are the same as those given above for the genw. Growth occurs in the presence of up to 7% NaCl. Resistant to kanamycin. Elastin is degraded, but guanine is not degraded. Salicin is utilized as a sole carbon source, and maltose is weakly utilized, but sodium citrate is not utilized. Only traces of growth occur in the presence of fructose, melezitose, mannitol, sorbitol ( = glucitol), and sodium acetate as sole carbon sources. Hemolytic activity and egg yolk positive. Slightly active against the gram-positive bacteria R. rhodochrous and Micrococcus luteus and active against Azotobacter chroococcurn, Candida albicans, Saccharornyces cerevisiae, and G. candidurn.
Isolated from mushroom compost used by a mushroom cultivator in Beerfelden, Germany. The type strain of Therrnocrispurn agreste is CHB77 (= DSM 44070). 
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